Introduction
The ANL program will demonstrate adequate solutions to as many as possible of the issues involved with the RF linac/storage ring approach to heavy ion fusion. The linac for the facility proposed to accomplish this objective is shown in Fig. 1 .
It is designed to accelerate more than 40 mA of Xe+8 to 220 MeV.
The beam will then be debunched and multiturn injected into a stacking ring, reaching the space charge limit. Experiments on injection, extraction, beam losses due to residual gas and beam-beam collisions, and the various effects of such losses will be carried out. In addition to demonstrating the acceleration of the beam current needed for power plants, it will be necessary to limit the emittance growth. For a power plant driver, the normalized transverse emittance from the linac should be less than 0.15 cm-mrad.
The preaccelerator beam has a normalized transverse emittance less than 0.02 cm-mrad and the numerical simulation discussed below indicates that most of the emittance growth due to nonlinearities in the accelerating and space charge fields occurs in the first few cavities.
Further growth may also occur due to stripping to higher charge states, funneling of multiple linac beams, and linac frequency transitions.
In the Accelerator Development Facility (ADF), these operations all occur at 22.9 MeV.
A gas stripper will be used to produce an electrical current of more than Preaccelerator emittance measurements were performed using nondestructive profile systems4 at a waist followed by a drift space.
The 90% envelope transverse normalized emittances were measured to be 0.019 cm-mrad at 1.0 MeV. This is expected to drop to 0.01 cm-mrad at 1.5 MeV, but is already adequate for HIF requirements and an order of magnitude brighter than other high current sources.
RF Linac Design
The front end of the prestripper linac consists of a buncher, five independently phased 12.5 MHz short single-stub linac cavities, and three 12.5 MHz doublestub Wideroe linacs to reach 22.9 MeV.
The poststripper linac consists of three 25 MHz triple-stub Wideroe linacs to reach 220 MeV.
The parameters of the linac sections are shown in Table I .
The output current could be increased to 80 mA by funneling an additional 12.5 MHz front end into the 25 MHz linac.
The layout of the current test stand plan is shown in Fig. 2 .
The present buncher (lumped indtictor cavity) will become the first independently phased accelerating cavity. The tank and all other tank parts, except for the quadrupole housing and "short" drift tubes, are made of mild steel and will be electroplated with 250 uim of high conductivity, bright copper.
After studying the GSI process,7 a proposed vendor process, and an ANL in-house process, we have arrived at a modified electroplating procedure which encompasses the best features of each without exceeding the plant capability of the vendor.
As a test piece and prototype, the tank of stub #1 of the Wideroe has been shipped to the vendor for plating.
The plating procedure will be closely monitored; if satisfactory, it will be duplicated for the remainder of tank parts and all the remaining Wideroe tanks of the linac.
Beam Simulation 
